Introduction
An invalid representation of diffusion-based scalar transport in the advection-diffusion equation in Khosronejad et al. (2016) is discussed here. It is shown that the error may increase diffusion-based transport by up to 3 orders of magnitude where the turbulence intensity is low.
It is generally accepted that there are three main approaches to numerically study transport phenomena in turbulent flows; direct numerical simulation, large eddy simulation (LES), and turbulence models based on Reynolds-averaged Navier-Stokes (and scalar conservation) equations (Pope, 2000; chapter 8) . Except for direct numerical simulation that resolves the finest turbulence length and time scales (Kolmogorov scales), the latter two are fully or partially based on turbulence models that relate turbulence fluctuations to quasiempirical correlations (like eddy-viscosity and Smagorinsky models; Pope, 2000; chapter 10-13). Different forms of such modeling show in the viscous/diffusive transport terms of momentum and scalar (heat and solute mass) conservation equations. Indeed, viscous/diffusive transport in the governing equations for Reynolds-averaged Navier-Stokes-based models and LES includes the summation of the terms for molecular and turbulent transport. For the momentum field, this is the summation of transport by molecular and turbulent viscosity (ν and ν t ). For the solute mass, this is the summation of transport by molecular and turbulence diffusion (D and D t ) (Sookhak Lari et al., 2011; van Reeuwijk & Sookhak Lari, 2012) . Turbulence diffusion D t is the ratio of the turbulent viscosity to the turbulent Schmidt number Sc t which is mostly reported to be O(1) (van Reeuwijk & Hadžiabdić, 2015) . Note that the Schmidt number Sc = ν/D (= ρν/ρD = μ/ρD where ρ is the fluid density) is O(10 3 ) (for solutes in water [Lekmine et al., 2017] ) and is different from Sc t = ν t /D t ∝ O(1) (Bird et al., 2002; page 659) .
turbulence intensity is high (like the bulk flow), this may produce a negligible error since both D and ν are smaller than ν t (turbulent viscosity). However, closer to the solid boundaries, turbulence is significantly reduced to vanishing small values and, therefore, transport estimates mistakenly using ν (μ) rather than D (ρD) can be around 3 orders of magnitude higher than correct values.
